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Abstract Based on the ground free-jet test results, a performance analysis model of rocket and rocket-
scramjet mode of RBCC engine was established by using one-dimensional aerodynamics theory. Then the
engine test data at Mach 6 was processed and the flow parameters along the engine axis were obtained,
wihle the thermodynamic cycle, work efficiency, exergy distribution and exergy components of each part
were analyzed. Results proves the high accuracy of the established energy calculation model, and the
thrust error between 1-D calculation and test results is less than 5%. In rocket-scramjet mode, the intro-
duction of rocket gas can effectively improve the thermal cycle efficiency of the engine by about 20 %,
while it has little effect on the exergy generation rate and effective energy distribution ratio. The main rea-
son for a thrust gain of 29 % under rocket mode is that the energy of rocket gas is added to the scramjet
flow tube, which forms an effective thermal cycle in the scramjet flow tube and produces a certain me-
chanical energy increment.
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Tab.1 Working conditions of engine scramjet mode
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Tab.2 Working parameters of rocket thrust chamber
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Fig.1 Pressure distribution of the engine
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Fig.2 Parameters distribution of the engine
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Fig.3 Thrust of the engine
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Fig.4 Thermodynamics cycle of the engine
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KA LU B TR A B B0 S D
I RE R, BIERR R AU 0. 12, G i T
TAERIE Dl A 2R L2 H, A B9 6 fE i D
I, 4R34 s HL IR E A AN n] 402K s, e 4k o 3l fg
RERARD
3.2 EEHNBHESN

K6 45 A SR AR A S BE A, b B, R
S RLRE,E, I RUEE, B, HPLIEE. KHT
MRS R B S b IS A R, S RRETE
WRJR 25 LA 52 BE 45 | I A AN AT B R IO

3r HEAGH Fe g E

TERRIE 38 N A2 B I T BT g, 7 A TN A AR Bl
BRIP4 3 DRI T KO b AR S A
KHEHR TR TS A RS 1. ShRE BT 2
AR KB HLITE AR LA AL, TE MR 2 R T B
11 ARG S BERE A R I8 2 A 3R, e A R A
AR BhRE

KHETREASE KRR B IR LU, B A L RE 2 i
B A TR IS TR, KETIR B
I, A RRE HLIRRE S 30 J7 24 A B4 RE 3% T\ 44
T 3T 73 32 B R AR A B B A ALRE A T
BOIEBIRIG BASREM A TR, KBS A
THARBE B SR BN, B RLREACT I I T i A

K BHUA RCRE ™ A2 3R (MR b 2 (0 A AL RES 1
R IR R 2 HE, KR i H AR A5 T 25 1 K
PR B Y BE B ) 78 KCHT e A JR A8 2 03 30l A
0.45 F1 0. 48, KFAEA LUK FIA T SR, A
RBEFAER D 0. 74, W 5 F o o T AR RS, iR
PR i T 30 T8 A P AT PR A B R R T 1 A7 3%
REAYHG IR, 2O A R WK

K7 45t T R ShLASRER) 7 Bet Bl o K ik
F A p FARE A, W8 v A A% R 2K EE BIAR /N, /N T
1%, JEGH TP A BRE UK LU 7 %L, 548 45
N FRALNHURAE E, B9G22 30 % ~40 %, M\
WA H OO 1 AR R T S A RORE B, L iR
1=, TE 50 %L I

KT E P R FE 129 13 %, A4t
R 2%, AL LR AE I LU 2494 16 %, BEH RS
HEAR A BRI 2 A BRI LU ik 69 %

A WA

NS}
Fat

E E.E/(MJ - kg™)

0L

L@ _L_1y

E6 X BMENT
Fig.6 Exergy distribution of the engine
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Fig.7 The energy proportion of the engine
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